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METHOD AND DEV,CE FOR TRANSFERRING THERMOFORMED 



Title: 

ARTICLES" 



* * * 



prl^ ihg invention Hcvire for' 

-^;~i;^;;~rvention relates to o method and a device 

a- , r^roduced in a ttiermoforming mould towards a 
transferring articles producea in 

station to stoclc the articles thereby produced. 

"""T^^^^ o device according to the present invention can for 
exam^e be utii.ed in thermo.orming plants destined to produce hollow 
example be ^^^^ ^^^^ disposable, products. 

ucetrom Ine or more thermoformobie materials, 
ch as tstvrene, polypropyiene, polyethylene or the li.e, which are 
r hL in thi form of a continuous sheet. In them^oforming processes, 
To c "dul With this technology ore generai.y transferred to a 

ubseZ' P--- '° "'t still 

subsequen ,he sheet exiting from the forming unit st.ll 

in some pnor or, --^-^ , ^ cutting.station, wherein the 

carries the ,hermofom.ed ^, ,,,et and 

transTerrea to articles into a 

this case with mechanical means that insert eacn ot 

this case witn ^.^ ^^^^^^^^ propelling 

corresponding guide duct to reacn j« 
^nr^h article towards a stacking station. 

ler p.or a. machines, for exomple machines o, the type w,t o 
, ,„«ng half-mouid, after separation from the rest of the heef^ he 
hermoformed articles in the mould are eieCed mechanicolly from he 
• and deposited directly on stacking -onhels ^.pped^^^^^^^^^^^^ 

mosses or holding means, such as brushes, hoo.s or the .e, or depo ted 
directly on suitably shaped elements (also .now as male tools , 
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which the articles are terr^pororily held during trar^sfer. 
which the an ^ ^ . drawbacks. Firstly, nnechan.cal 

ThPse known systems Inave various arawu 

These Know y transfer phases con cause 

.... .e v^^^^^^^^^^ -.e; . .^J^n., ^ P ^^^^^^ ^^^^^ 

r::: iT.::^:i>'o..c... cos. ..e . con 

product, anu ci.bseauent phases, for 

^- ^ rorrect performance of the suDsequen k 

c c^^^^^^^^^ °' - — ^- ^^^^^ r: 

JIcL ,o re.ore ..e co.ec. op.o«n. con.«ons o, me p.oduc.on 

"'toreove, it is evident tho. the need to r.ove vorious nnechanica, 
.el s in the vCous tronster stores con Hove a notewo^v inodence 
::te tronster speed o, tt,e ortiCes, thus .o.ng .nown systems 
lelot — .,e to. use in pionts with high Productivity eve. 

• thnt the majority of articles produced with the 
considering that the J ,^ods, the amount 

thermotorming technology are deseed for u ,^ 
of mechanical handling can . also cause 
concerning hygiene. 

imwmoimMSSmi therefore to provide a method 

■ ^'^tiror^he .esent ir^vention is to provide o method ond o 
aevte tho. .1 tronster o, the thermotormed orticies — V roP 
These objects ore obtoined by o method according to clem 1 and a 
These objec advantageous choroctenst.cs ot 

device according to claim is. rum . , 

the present invention are indicated In the dependent claims. 

'c Ling to a first aspect, o, the present invention, a method . 
pro to tlster thermotormed articles, separated with respect to a 
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,.e articles e.ting .rem me seporCon s1o.,on ^ ^^j;^;^ ;^.,,,^^ ^, 

ona .Ode ,o .rove, -.ns.de o ^-e due. and 

.oco.. pres.. produced . pro.. V o .e ^^^^ ^ ^^^^^ 
inside this duct. In this way, the articles can d 

Without any mechonico, ^ondling^ . ^^.^^^^^^ 
The condition of vacuum pressure ,s preferab y P 

p.ssuri.ed oir in on -^^'-^^^^^ ^:Z, si.pie, rapid 
implementaiion of transfer of the articles is P 



This is suitable, for exarmple, for the producTio 

eups for Which transfer to the subsequent processing s^t.on, 

• . y,r.r. nnn continue successively by gravity. 

''i::^:^:::^::^^^ z<^^^o ^ 

J^^^^ — ^ essentiaiiy complementary ,d those o, the a ,c . 

i3 suitable to be utilised tor '-J Xnt invention, o 

In accordance v^ith a second aspect ot me h 
ae ice rp vided to transfer the ther.ofor.ed articles, separated v.i h 
! to a Sheet of thermoforr^able rnaterial. fronn a station to 
respect to a sheet subsequent processing station, 

separate the thermofornned articles to a suDseq 
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c.o.oc.e.ea inCudin, .eon. ,o p.od.ce o — ^' J— - 
pressure in proximity to .ha inle1 ot o transfer duct and ,ns,de .t,.s duct. 

Further characteristics and advantages af the present 
t,ecome dearer fror. the description hereunder, prov.ded w„h 

reference to the accompanying drawings, wherein: 
reference ^ ■ „ tKo nrinciole of the method according 

Figure 1 is a view showing the pnncipie oi 

to the present invention; 

Figures 2A.2C are views showing some of the transfer phoses of on 
crticie according to the method of the present inventron; 
. Figure 3 is a view showing another embodiment of the method 

according to the present invention; 
. Figure 4 is a view showing a further embodiment o, the method 

according to the invention; and 
. Figure 5 is o section view showing another possible embodiment 
of a duct according to the present invention. 

MAdes for ^^ rrv/inn out invsnfion 

--i^ -O simu,taneou y 
producing a plurality o, cups fa-le during the transfer phase of the 
, rmlfoLrorticies towards a plurality of --Pon*^- '^^^^^^^^ 
.ucts .Oa.Oe. .he embodiment is .own . ^^^^l;::-:^ 
to a fhermoforming system of the type with amy 
cups are separated from the sheet of fhermoformab.e maferio. in the 
Ju d although the principles of the present invention can in any cose 
, be uf»ized to transfer articles first formed and then separated in a 

cutting unit separate from the mould. 

„ be mentioned that, although five cavities and f ve 

corresponding ducts are visible in Figure I, the overall cavities of the 
Tu d ,0 and the corresponding ducts are organized according to a 
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(rsr cfawf^rnl columns) are 
two-dimensional matrix, wherein several rows (or several 

present in addition to the one represented. 

The ducts 20a-20e are mounted on a supporting plate 
The ducTs zuu 20a-20e at pre- 

• ^ir ic f(=d simultaneously to all the aut^ii ^ 
which pressurized air is tea simun mould 10 

. ^ r oc ihnt is in an interval ot time during which the mouia 
established times, that is in an in ^^^^^ 

is in the position wherein the various cavit.es are aligned 

. ninte 30 is in turn mounted on a frame 40. connected 
The supporting plate 30 is in Turn 
,o ore ...e .e..e. SO .e«n,n. o .epo.ote .ou.e .^ocn o, 

orticles exHing from me corresponding duct 
p.ce.ng «on, ,or ^^^teS^s:^ . - 

jrer:=^^^ 

„e cups indicoted ^ Cose .o the 

. , ri;::i "onrme — .essure produced in ..s 

,nlet of the respec ^^^^^^ 

„ bv suCon ,nto he du^*^ ^„ ,,^3 .^a soma 

Figure 1 . It must in any case De m ,»,oectiva ducts and 

.ou,d move essentia,, sinnultoneouslv ^^^l^^^ 
the representation utilized in Figure 1 , with tha cup 1 a in o p 

T L respect to tha others, is provided purely as an example. 

: t: e^^^^^^^^^^ pra-esta.lished pressure end mointoinad tar a tir.a 
« Air IS injactad P ^^^^^ respective 
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aimonsions (i.e. U.m ,5 1o 25 cc), the pneur.a«c c.cu,, wos s.ppned 
1 pressures no, exceeding 5 bo. and. mcintoined .or around ,-2 
^conds o. eoch transfer cycle. With these values, i. wos poss.ble to 
TsL cups mo. were ted wl. ..eir closes, ed.e a. a d .once no. 
- exceeding oround 20mrT, .ror,. .he inle. o. the correspondrng duc s^ 

■ he phoses to transfer a single cup ,.or example the cup 1 o through 

,.e corrLpondlng due. 20a,.ore shown In greo.er de.oll In the sec ,ona 
l„s in Figures 2A-2C. The illus.ro.lons In these Figures ore also vol.d tor 
,he remaining pairs of cups/ducts, b-le/20b-20e. . . ^.^^ 

„ ,n Figure 2A the cup . a Is shown In .he phose where.n ,. ,s subjected 
,0 o condition o, vacuum pressure, shown by .he arrows D. In pro>om,.y to 
he inle. 2, o, .he due. o, circular seCion 20a. The condition of vacuum 
pt ss'^ n proximlfv .o .he In.e.. 2. Is produced by P— ed air .arrows 
pI Tnieced ln.o on In.ermedia.e por.lon of the due. .hrough o senes o, 

""ITnozzies 22 ore preferobiy disposed In eculdls.an. posi.ions ,rom 
,.e nie. ond eguolly spaced from one onCher oiong .he ,n.erno. 
Ice o. .he due. 20a. As oh exomple, o single series o, nozzles ,ns,de 
surface ot ine necessary, several series o. nozzles 

the duct 20a are shown, although, it necessoiy, 

->n can be provided along the duct. , _, k 

The pressurized air (orrows A, can .or example be fed .hrough 
3ul.ob.e Channels In .he suppor.ing plate 30 ond directed at the hoz.^ 

, 1 . 0-5 CO thnt the lets of pressurized air P are 
22 by inclined through holes 23, so that rne jeii. 

inclined with respect to the axis of the duct. 

h s InieCion o. air in .he In.ermedio.e por.ion of .he due. 20a allows 
. condlllln of vacuum pressure .o be produced no. only o. the ,nle. 21 
of the duct 20a, but also in the entire due.. h 9na as 

The cup , o is thus drawn by suction into the respective duct 20a as 
Shown in Figure 2B. In this position, the cup to is still principally subjected 
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n ni the inlet of the duct 20a and then continues 
to the vacuum pressure D at the iniei ot 

its travel inside the duct 20a. K^vond the 

riiD la has moved beyona ine 
Even after the upper edge of tt^e cup la r 

. . 99 IFiaure 2C) the condition of vacuum pressure D 
Q*=rips of nozzles 22 (higure ^^j/ 

Lntoined ond/or Co increased by ony mrus. cou.ed by the .e.s 

, „,f«r a tray 200 with an essentially rectangular form ,n the pian. 
transfer a tray 200 ^ ,ongitudinai plane 

portion represented ,s o'^'-J'^^^ ,^ 3,^e inclined 

passing through the a.s of ^° J ,^ , 22. The 

.hrnnah holes 123 terminating inside the duct uu in 

. r Thos o section with the same form as the form in the plan of 
transfer duct has a section wi produced are 

the article to be transferred. For example, if the articles p 

The operating p _^ ^^^^^ ^^^^.^^ 

3 with reference to Rgures 2A-2C. The troy 

^ + i9n hv the vacuum pressure produced at the iniei ot 

duct 120 by the vocuu h Monetheless, the troy 200 

trr^w Thp shaped e ement 60 is moumeu 
25 tray, me snupcu u.^KA/<=^n nt least one position. 

. +o Ac; tnaether v^ith vs/hich it is movable between at leosi o h 
plate 65, together v.itn .^.^^ ^^^^^^^ 

r 'irattrbre: — - - -^'^^^ 

shrJd e— - can tor example be rotatable around an a.s 



. •■ H^. nr mav be translated and/or rotated with 
parallel to one of its sides, or may oe 

r«cn(=ct to the position indicated. 

Te rov 2« r.av be he.d d.ring -.ovemen,, ensured ,o, example by 
pL.e produced belween ..e .oy 200 ond me sHoped 
element 60 through holes 6, ^ ^ 

'n ^ ^""f ^ lo cribed with reference to 

dimensions reiotivaly larger than '^-^ J*-- ,,,, 
Figures t and 2A-2C. Also In th,s cose, °"'V °ne h-' V 
,30 is represented to highlight the inclined holes 133 for ,n,ect, 

me o r +ninrnte cone, which for 

n shooed element 70, having the form of a truncate co 
a shapeo eie temoorarily hold the cup on the 

receive the cup 300 (represented ,n Figure 4) a P 

various modifications and Improvements may be ma 

departing from the scope of ,,,, ,,.„.,,ed air 

Por example, as shown -^^^ ^, 
. inside the duct 1 40 can include J 

,.5 and 1 46, mutuary *ned o form^ a leo ^ 
operture 143 through wh,ch a blade °' ^ with 
The continuous peripheral aperture 1 43 has a sect, 

duct 140, analogous to the inclined holes 
respect to the axis of the duct iiu, 

" "rhr:— .oy be advantageous to va. the amplitude of 

1 4-^ so that with the same feed pressure, the 

speed OT ine produced in proximity to and ins.de the 

conditions of vacuum pressure producea in p 
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duct con be in.luancad. This ..ay be implennen.ed in o poMicularty 
: ,e wov bv ,o. e.o.p:e, .i.ob. '^-s . vo. 

distance .t.a. separates the two contiguous pod.ons of ducts 
1 46, moving them towards or away from each other. 
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CLAIMS 

, A method for transferring thermoformad articles, which ore 
separoted with respect to o sheet o, thermoformable ma.erioi, from a 
ZL to seporote the ortiCes to o su.se.uent procossiho stot.oh. 
Irocter^ed in that each o, soid articles exiting from said seporot.on 

L as a result of a condition of vacuum pressure produced ,n prox,m,ty 
to the inlet of said duct and inside said duct. 

, A method according to claim , , wherein said condition ot vacuum 
pressure is produced by injecting pressurized air into on Infermedrate 

DOiiion of said duci. . • +• „ 

3 A method according to claim 2, wherein the ,n,ec.on o 

pressurized air is implemented inside said duct in the form of ind.v.dua, 
Z delivered trom at least one series of noz.es equidistant from so.d 

T A method according to any one o. the preceding claims, wherein 
3a,d noz.es are equidistant from one another along the infernal surface 

1 duct. ' t • 

, A method according to any of the preceding claims, wherein sa.d 

noz.es are fed by means of through holes with an oxis inclined w,th 
rpsoect to the axis of said duct. 

, A method according to Cairn 2, wherein injection o, pressurized a. 

implemented inside said duct in the form of o biade of air dehvered 
through a continuous peripheral aperture. 

r A method according to cioim 6, wherein said cont,nuou 
peripheral aperture has an inclined section with respect to the a.s of 
uct. 

A method according to claim 6 or 7, wherein said continuous 



of said duct. 
5. 
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said duct. 

peripi^erai aperture has a section of variable width. 
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, A .e.hod according ,o ony o. me preceding Cairns wherein said 
Licie is made to irave, io me output ot soid duct and d,rected oiong 
nne or more guide members for each of said articles. 

Zethod occordina to onv o,*e preceding Cairns, where. so,d 
lie is made to tra.ei to the outpu. o, said duct -P-- - : 
Shaped eiement, me form and dimensions of wh,ch are essenf.al y 

rr:::::::^:^^^^- .^d shaped .ement is 

Ival Ltween at least one position to receive soid artiCe and ot 
least one position to releose soid c^rt^le. ^^^^^^ ^ ^^^^ 

19 A method according to Claim lu, wn _, . • 

, ni bv means of a vacuum pressure produced 
said shaped element by means 

inroroorated in said separation station. 
5 Tdevice to transfer mermoformed orticies, which are seporoted 
with respect to o sheet of mermoformab.e materia,, from a station for 
arira the thermoformed articles to a subsequent processing stafon, 
1::: ;:^:: .Cuding means to produce a — of .ocuum 
oressure in proximity to the inlet of a transfer duct and ,ns,de sa,d duct. 
T : e ice according to claim , 5, wherein said means to produce^ 
londition of vocuum pressure consist of means to iniect pressur.ed a,r 
into an intermediote portion of said duct. 

, 7 A device occording to claim 1 6, where.n so.d meons to ,n e^ 
issurized air include at least one series of noz.es disposed ,ns,de so.d 
duct in positions equidistant from said inlet. 

Ts A device according to claim ,7, wherein sold noz.es ore equally 
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.nnced along the internal surface of said duct. 

' a device occording io any o, Calms ,ro. ,5 .o ,8, whero.n scd 
L,es .1 me o.,e, ot « -le. w,t. on ox. InClned wim re.pec. 
to the axis of said duct. 

20 A device occording to cloim 1 6. wherein so,d meons io ,n,ec 
plsurized oir inside soid d.ci inciude o, ,ea. one con.inoous perpharo, 

dev,ce occording ,o Coir. 20. v^herein soid ot ieost one 
continuous pe.pheroi operture hos o section inclined with respect to the 

r "irJ occording to Coi. .0 or 2,, wherein soid continuous 
peripherol operture is positioned between ot Ieost two recprocoilv 

r1 c,:: wherem .eons ore .ov^ed to- 

Le sc^d ot leost two po.ons o, contiguous duct -oras ^d ow^ 

r+. .r^^ r^f ihR sect on of said at leasT one 
from each other to vary the armpl.tude of the section 

peripheral aperture. ^^.^ ^^^^ 

24 A device according to any of claims 1 5 to 26. 

disposed immediately upstream of one or more guide members for each 



20 of said articles. 
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* * ^i^im. IS to 24 v^herein it is 

25 A device according to any of claims t5 to 24, 

. .hnned element on which said article is deposited, 
provided at least one shaped eiemei 11 ^' 

provided OT element being essentially 

the form and dimensions of said snapeu 

r^nmnlementary to those of said article. 

2 A device occording to cloi. 25, wherein soid shoped elen^ent ,s 
least one position to release said article. 

; A device occording to Coin. 25, wherein n.eons ore prov.ded o 
produce o vocuun, pressure between soid shoped element ond so,d 
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article io hold said article an said shaped element. 
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ABSTRACT 

There ore disclosed a memod and a device .or 1rons,e^ng 
e Lformed oriiCes ,ro. o s.otion ,o separate the orliCes to o 
'IZer,, processing station, where, a condition o, 
produced in proximity to the inlet o, a transter duct and ,ns,de the duct. 



(FIG. 1) 
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